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ELECTROPHOTOGRAPHIC 
PHOTOCONDUCTOR WITH 
POLYSILOXANE MIXTURE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an electrophotographic 
photoconductor. 

2. Discussion of the Background 
Inorganic photoconductive materials such as selenium, 

amorphous silicon and Zinc oxide have been used for an 
electrophotographic photoconductor because they have 
good sensitivity and durability. HoWever, they have one or 
more draWbacks such as being toxic and having high manu 
facturing cost due to loW productivity. Therefore, currently 
organic photoconductors have been developed Which are 
atoxic and have potential of being able to be easily mass 
manufactured at a relatively loW manufacturing cost using a 
simple coating method. 

These organic photoconductors have advantages such as 
being atoxic and having loW manufacturing cost, hoWever, 
they have draWbacks in point of sensitivity, stability in 
various environments and durability, and particularly pho 
toconductors having good stability When used in various 
environments and good durability are strongly desired. In 
addition, particle siZe of toner becomes ?ner and ?ner 
because there are recently many demands such as color 
reproduction and high quality reproduction. Therefore, a 
need exists for a photoconductor having high toner transfer 
ef?ciency and good toner releasability (ability to release 
toner therefrom). 

In attempting to improve these drawbacks, photoconduc 
tors Which include a silicone resin or a silicone including 
polymer in a charge transporting layer Which is formed on 
the surface thereof (Japanese Laid-Open Patent Publications 
No. 57-64243, 60-256146, 61-95358, 61-132954 and 
61-219047). HoWever, these photoconductors have draW 
backs such as poor rub resistance and increase of residual 
surface potential causing fouling of background of recorded 
images When repeatedly used. In addition, a photoconductor 
Which includes, in a charge transporting layer Which is 
formed on the surface thereof, hydrodiene polysiloxane 
(Japanese Laid-Open Patent Publications No. 54-3534) or 
epoxy modi?ed silicone and silicone having an active hydro 
gen (Japanese Laid-Open Patent Publications No. 5 -158273) 
has been proposed, hoWever, improvement in toner transfer 
ef?ciency and toner releasability is insuf?cient and further 
they have a draWback of increase of residual surface poten 
tial When repeatedly used. Thus, these conventional photo 
conductors Which include a silicone including polymer and 
the like have poor durability and therefore they are desired 
to be improved. 

Because of these reasons, a need exists for a photocon 
ductor Which has good durability Without increase of 
residual surface potential When repeatedly used, and Which 
further has high toner transfer efficiency and good toner 
releasability. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to 
provide a photoconductor Which has good durability Without 
increase of residual surface potential When repeatedly used, 
and Which further has high toner transfer ef?ciency and good 
toner releasability. 

Brie?y this object and other objects of the present inven 
tion as hereinafter Will become more readily apparent can be 
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2 
attained by a photoconductor Which includes at least a 
photoconductive layer formed overlying an electroconduc 
tive substrate and Which includes in a top layer thereof a 
polysiloxane mixture selected from the group consisting of 
a mixture of an unmodi?ed polysiloxane compound and a 
modi?ed polysiloxane compound, a mixture of a methacryl 
modi?ed polysiloxane compound and an alkyl modi?ed 
polysiloxane compound, a mixture of a methacryl modi?ed 
polysiloxane compound and a vinyl modi?ed polysiloxane 
compound, and a mixture of an alkyl modi?ed polysiloxane 
compound and a vinyl modi?ed polysiloxane compound. 
The top layer preferably includes a binder resin Which is 

a polycarbonate resin including the folloWing repeating unit: 

Wherein Z represents nonmetal atoms Which can form a 
carbon ring, a substituted carbon ring, a heterocyclic ring or 
a substituted heterocyclic ring; and R1, R2, R3, R4, R5, R6, 
R7 and R8 independently represent a hydrogen atom, a 
halogen atom, an aliphatic group, a substituted aliphatic 
group, a carbon ring, or a substituted carbon ring. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Various other objects, features and attendant advantages 
of the present invention Will be more fully appreciated as the 
same becomes better understood from the detailed descrip 
tion When considered in connection With the accompanying 
draWings in Which like reference characters designate like 
corresponding parts throughout and Wherein: 

FIG. 1 is a cross section of an embodiment of single-layer 
type photoconductors of the present invention; 

FIG. 2 is a cross section of an embodiment of multi-layer 
type photoconductors of the present invention; and 

FIG. 3 is a cross section of another embodiment of 
multi-layer type photoconductors of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 is a cross section illustrating a single-layer type 
photoconductor for use in the present invention. The pho 
toconductor has a single-layer type photoconductive layer 
15 Which is formed on an electroconductive substrate 11 and 
Which mainly includes a charge generating material and a 
charge transporting material. FIGS. 2 and 3 are cross sec 
tions illustrating multi-layer type photoconductors for use in 
the present invention. Each photoconductor has a charge 
generating layer 17 including a charge generating material 
and a charge transporting layer 19 including a charge 
transporting material Which are overlaid to form a multi 
layer type photoconductive layer. 

In the present invention, a top layer of a photoconductor 
preferably includes a polysiloxane mixture selected from the 
group consisting of a mixture of an unmodi?ed polysiloxane 
compound and a modi?ed polysiloxane compound, a mix 
ture of a methacryl modi?ed polysiloxane compound and an 
alkyl modi?ed polysiloxane compound, a mixture of a 
methacryl modi?ed polysiloxane compound and a vinyl 
modi?ed polysiloxane compound, and a mixture of an alkyl 
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modi?ed polysiloxane compound and a vinyl modi?ed pol 
ysiloxane compound. The top layer means the photocon 
ductive layer 15 in the photoconductor illustrated FIG. 1, the 
charge transporting layer 19 in the photoconductor illus 
trated in FIG. 2 and the charge generating layer 17 in the 
photoconductor illustrated in FIG. 3. In the present 
invention, a layer such as an insulating layer and a protective 
layer can be formed on the surface of a photoconductor, and 
in this case the insulating layer or the protective layer is the 
top layer. The polysiloxane mixture can be included in a top 
layer by coating a coating liquid including the polysiloxane 
mixture and drying the coated liquid. If a large amount of 
polysiloxane mixture is added in the top layer coating liquid 
to produce better effects, the polysiloxane mixture is pref 
erably dissolved or dispersed in a solvent of the coating 
liquid. In addition, if desired, the coating liquid may be 
dispersed in a paint shaker, a sand mill, a bead mill or a ball 
mill. 

Each polysiloxane compound in the above-mentioned 
polysiloxane mixtures for use in the present invention is 
considered to be able to improve to some extent the prop 
erties such as toner transfer ef?ciency and toner releasability 
and to reduce surface energy of the photoconductor by itself, 
hoWever, these properties are dramatically improved When 
they are mixed because of a synergistic effect thereof. In 
particular When a mixture of a dimethyl polysiloxane com 
pound having formula (1) Which is shoWn beloW and a 
methacryl modi?ed polysiloxane compound having formula 
(3) Which is also shoWn beloW is included in a 
photoconductor, the photoconductor has excellent durability 
Without increase of residual surface potential When repeat 
edly used and excellent toner transfer ef?ciency and toner 
releasability. 
Unmodi?ed polysiloxanes compounds include dimethyl 

polysiloxane, diphenyl polysiloxane, and methylphenyl pol 
ysiloxane. 

Suitable dimethyl polysiloxane and diphenyl polysiloxane 
compounds for use in the present invention include com 
pounds Which have the folloWing formula (1) and Which 
may have a ring structure: 

(1) 

CH3 (I113 CH3 
H3C—Si—O Si—O Si—CH3 

CH3 CH3 CH3 
n 

Wherein n is a positive integer. 
Suitable methylphenyl polysiloxane and diphenyl polysi 

loxane compounds for use in the present invention include 
compounds Which have the folloWing formula (2) and Which 
may have a ring structure: 

(2) 

l I I. l I. 
S1—O T1—R5 l l l R7 

Wherein R1—R10 independently represent a methyl group or 
a phenyl group Which may be substituted, and at least one of 
them is a phenyl group Which may be substituted; and m and 
n are independently 0 or a positive integer, and at least one 
of them is not 0. 
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4 
Modi?ed polysiloxane compounds include methacryl 

modi?ed, alkyl modi?ed and vinyl modi?ed polysiloxane. 
Suitable methacryl modi?ed polysiloxane compounds for 

use in the present invention include compounds having the 
folloWing formula (3) and may have a ring structure: 

mil. [112.1 [11.1 t 
H9 Ll I. 

wherein R1—R10 independently represent an alkyl group 
having carbon atoms of from 1 to 3 an alkoxy group having 
carbon atoms of from 1 to 3,—R11—C(CH3)=CH2 or 
—R12—OCO—C(CH3)=CH2, and at least one of them is 
—R11—C(CH3)=CH2 or —R12—OCO—C(CH3)=CH2, 
Wherein R11 and R12 independently represent an alkylene 
group; and m and n are independently 0 or a positive integer, 
and at least one of them is not 0. 

Suitable alkyl modi?ed polysiloxane compounds for use 
in the present invention include compounds Which have the 
folloWing formula (4) and Which may have a ring structure: 

wherein R1—R10 independently represent an alkyl group 
having carbon atoms of from 1 to 30 an alkoxy group having 
carbon atoms of from 1 to 3 or an aralkyl group, and at least 
one of them is alkyl group having carbon atoms of from 4 
to 30 or an aralkyl group; and m and n are independently 0 
or a positive integer, and at least one of them is not 0. 

Suitable vinyl modi?ed polysiloxane compounds for use 
in the present invention include compounds Which have the 
folloWing formula (5) and Which may have a ring structure: 

(3) 

R10 R8 

(4) 

(5) 

Wherein R1—R10 independently represent an alkyl group 
having carbon atoms of from 1 to 3, an alkoxy group having 
carbon atoms of from 1 to 3, a phenyl group Which may be 
substituted or —CH=CH2, and at least one of them is 
—CH=CH2; and m and n are independently 0 or a positive 
integer, and at least one of them is not 0. 

In addition, the modi?ed polysiloxane compounds include 
methyl hydrodiene polysiloxane, amino modi?ed 
polysiloxane, epoxy modi?ed polysiloxane, carboxy modi 
?ed polysiloxane, carbinol modi?ed polysiloxane, mercapto 
modi?ed polysiloxane, phenol modi?ed polysiloxane, poly 
ether modi?ed polysiloxane, fatty acid ester modi?ed 
polysiloxane, alkoxy modi?ed polysiloxane, hetero func 
tional group modi?ed polysiloxane and ?uorine containing 
polysiloxane. 
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Speci?c examples of the methyl hydrodiene polysiloxane 
compounds include compounds Which have the following 
formula (6) and Which may have a ring structure: 

T3 l l T4 l T5 
Si—O Si—O Si—R5 

ll 1, 
Wherein R1—R10 independently represent a hydrogen atom 
or a methyl group, and at least one of them is a hydrogen 
atom; and m and n are independently 0 or a positive integer, 
and at least one of them is not 0. 

Speci?c examples of the amino modi?ed polysiloxane 
compounds include compounds Which have the folloWing 
formula (7) and Which may have a ring structure: 

(6) 

WM 1 
' l 

Wherein R1—R10 independently represent an alkyl group 
having carbon atoms of from 1 to 3, —R11—NH—R12NH2 
or —R13—NH2, and at least one of them is —R11—NH— 
R12NH2 or —R13—NH2, Wherein R11—R13 independently 
represent an alkyl group; and m and n are independently 0 
or a positive integer, and at least one of them is not 0. 

Speci?c examples of the epoxy modi?ed polysiloxane 
compounds include compounds Which have the folloWing 
formula (8) and Which may have a ring structure: 

(8) 

Wherein R1—R10 independently represent an alkyl group 
having carbon atoms of from 1 to 3, 

and at least one of them is 

Wherein R11—R12 independently represent an alkyl group; 
and m and n are independently 0 or a positive integer, and 
at least one of them is not 0. 

Speci?c examples of the carboxy modi?ed polysiloxane 
compounds include compounds Which have the folloWing 
formula (9) and Which may have a ring structure: 
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(9) 

Wherein R1—R10 independently represent an alkyl group 
having carbon atoms of from 1 to 3, an alkoxy group having 
carbon atoms of from 1 to 3 or —R11—COOH, and at least 
one of them is —R1—COOH, Wherein R11 represents an 
alkyl group; and m and n are independently 0 or a positive 
integer, and at least one of them is not 0. 

Speci?c examples of the carbinol modi?ed polysiloxane 
compounds include compounds Which have the folloWing 
formula (10) and Which may have a ring structure: 

Wherein R1—R10 independently represent an alkyl group 
having carbon atoms of from 1 to 3, an alkoxy group having 
carbon atoms of from 1 to 3 or —R11—OH, and at least one 
of them is —R11—COOH, Wherein R11 represents an alkyl 
group; and m and n are independently 0 or a positive integer, 
and at least one of them is not 0. 

Speci?c examples of the mercapto modi?ed polysiloxane 
compounds include compounds Which have the folloWing 
formula (11) and Which may have a ring structure: 

(10) 

(11) 

Wherein R1—R10 independently represent an alkyl group 
having carbon atoms of from 1 to 3, an alkoxy group having 
carbon atoms of from 1 to 3 or —R11—SH, and at least one 
of them is —R11—SH, Wherein R11 represents an alkyl 
group; and m and n are independently 0 or a positive integer, 
and at least one of them is not 0. 

Speci?c examples of the phenol modi?ed polysiloxane 
compounds include compounds Which have the folloWing 
formula (12) and Which may have a ring structure: 

(12) 

T2 T3 T4 T5 
R1—Si—O Si—O Si—O si—R6 

R10 R9 R8 R7 
111 n 

Wherein R1—R10 independently represent an alkyl group 
having carbon atoms of from 1 to 3, an alkoxy group having 
carbon atoms of from 1 to 3 or 
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—Rl 1@ OH, 

and at least one of them is 

—Rl 1@ OH, 

Wherein R11 represents an alkyl group; and m and n are 
independently 0 or a positive integer, and at least one of 
them is not 0. 

Speci?c examples of the polyether modi?ed polysiloxane 
compounds include compounds Which have the following 
formula (13) and Which may have a ring structure: 

Wherein R1—R10 independently represent an alkyl group 
having carbon atoms of from 1 to 3 or —R11—(C2H4O)a 
(C3H6O)b—R12, and at least one of them is —R11— 
(C2H4O)a(C3H6O)b—R12, Wherein R11 represents an alkyl 
group and R12 represents an alkyl group, a hydroxy group 
or —R13—OH, and Wherein R13 represents an alkyl group; 
and m, n, a and b are independently 0 or a positive integer, 
and at least one of m and n is not 0 and at least one of a and 
b is not 0. 

Speci?c examples of the fatty acid ester modi?ed polysi 
loxane compounds include compounds Which have the fol 
loWing formula (14) and Which may have a ring structure: 

(13) 
R5 

Wherein R1—R10 independently represent an alkyl group 
having carbon atoms of from 1 to 3, an alkoxy group having 
carbon atoms of from 1 to 3 or —OCO—R11, and at least 
one of them is —OCO—R11, Wherein R11 represents an 
alkyl group; and m and n are independently 0 or a positive 
integer, and at least one of them is not 0. 

Speci?c examples of the alkoxy modi?ed polysiloxane 
compounds include compounds Which have the folloWing 
formula (15) and Which may have a ring structure: 

Wherein R1—R10 independently represent an alkyl group 
having carbon atoms of from 1 to 3 or an alkoxy group 
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8 
having carbon atoms of from 1 to 30, and at least one of 
them is an alkoxy group having carbon atoms of from 4 to 
30; and m and n are independently 0 or a positive integer, 
and at least one of them is not 0. 

Speci?c examples of the hetero functional group modi?ed 
polysiloxane compounds include compounds Which have 
the folloWing formula (16) and Which may have a ring 
structure: 

(16) 

Wherein R1—R10 independently represent an alkyl group 
having carbon atoms of from 1 to 3, an alkoxy group having 
carbon atoms of from 1 to 3, an amino group, an epoxy 
group or a polyether group, and at least tWo of them are 
independently a functional group selected from the group 
consisting of an alkoxy group having carbon atoms of from 
1 to 3, an amino group, an epoxy group and a polyether 
group; and m and n are independently 0 or a positive integer, 
and at least one of them is not 0. 

Speci?c examples of the ?uorine containing polysiloxane 
compounds include compounds Which have the folloWing 
formula (17) and Which may have a ring structure: 

Wherein R1—R10 independently represent an alkyl group 
having carbon atoms of from 1 to 3, an alkoxy group having 
carbon atoms of from 1 to 3 or —R11—CF3, and at least one 
of them is —R11—CF3, Wherein R11 represents an alkyl 
group; and m and n are independently 0 or a positive integer, 
and at least one of them is not 0. 
The addition quantity of the polysiloxane mixture is 

preferably from about 0.5 to about 10% by Weight of the 
total quantity of binder resins in the top layer to maintain 
high toner transfer ef?ciency, good toner releasability and 
good image qualities Without fouling and the like. The 
mixing ratio of one of the polysiloxane compounds to the 
other thereof in the polysiloxane mixture is from about 5/95 
to about 95/5 by Weight. 
The polysiloxane compounds for use in the present inven 

tion preferably have viscosity, Which corresponds to the 
molecular Weight or the polymeriZation degree thereof, 
greater than about 100 cSt at 25° C. The higher the viscosity 
of polysiloxane compounds included in a photoconductor, 
the better durability the photoconductor has, and When at 
least one polysiloxane compound included in the polysilox 
ane mixture has viscosity greater than about 100 cSt at 25° 
C., the durability of the photoconductor is satisfactory. 

Suitable materials for use as the electroconductive sub 
strate 11 include electroconductive materials having volume 
resistivity less than about 1010 Q-cm. Speci?c examples of 
such materials include ?lms or cylinders of plastics or paper 
Whose surfaces are coated With a material, for example, 
metals such as aluminum, nickel, chrome, nickel-chrome 
alloys, copper, silver, gold or platinum, or metal oxides such 

(17) 
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as tin oxide or indium oxide by a vacuum evaporation 
method or a sputtering method. In addition, plates or cyl 
inders Which are made of metals such as aluminum, alumi 
num alloys, nickel or stainless steel Whosc surfaces may be 
subjected to treatment such as cutting, super ?nishing or 
polishing can be also used. 

Next, the photoconductive layer is described hereinafter. 
The photoconductive layer may be a single-layer type or a 
multi-layer type. At ?rst, a multi-layer type photoconductive 
layer Which includes a charge generating layer 17 and a 
charge transporting layer 19 is described. 

The charge generating layer 17 is a layer Which mainly 
includes a charge generating material. 

Suitable charge generating materials include organic 
materials such as monoaZo dyes, disaZo dyes, trisaZo dyes, 
perylene dyes, perynone dyes, quinacridone dyes, quinone 
type condensation polycyclic compounds, squaric acid dyes, 
phthalocyanine dyes, naphthalocyanine dyes and aZulenium 
salt dyes, or inorganic materials such as selenium, selenium 
tellurium alloys, selenium-arsenic alloys and amorphous 
silicon. These charge generating materials are employed 
alone or in combination. 

The charge generating layer 17 can be formed by coating 
a coating liquid in Which one or more charge generating 
materials are dispersed, if desired together With a binder 
resin, in a proper solvent such as tetrahydrofuran, 
cyclohexanone, dioxane, 2-butanone or dichloroethane 
using a ball mill, an attritor or a sand mill, and then drying 
the coated liquid. The coating can be performed by a dip 
coating, a spray coating, a bead coating method or the like. 
Suitable binder resins for use in the charge generating layer 
17 include polyamide resins, polyurethane resins, polyester 
resins, epoxy resins, poly ketone resins, polycarbonate 
resins, silicone resins, acrylic resins, polyvinyl butyral 
resins, polyvinyl formal resins, polyvinyl ketone resins, 
polystyrene resins, polyacryl amide resins and the like. 
When the charge generating layer 17 is the top layer as 
illustrated in FIG. 3, polycarbonate resins including a repeat 
ing unit having the folloWing formula (18) are preferably 
used in the charge generating layer 17 because they have 
good compatibility With the above-mentioned polysiloxane 
compounds and thereby the charge generating layer 17 can 
be easily manufactured. 

(18) 

Wherein Z represents nonmetal atoms Which can form a 
carbon ring or a heterocyclic ring each of Which may be 
substituted: and R1 to R8 independently represent a hydro 
gen atom, a halogen atom, or an aliphatic group or a carbon 
ring group each of Which may be substituted. 

The content of the binder resin in the charge generating 
layer 17 is preferably 0 to about 2 parts by Weight per 1 part 
by Weight of the charge generating material. When the 
charge generating layer 17 is not a top layer of a 
photoconductor, the charge generating layer 17 can be 
formed by a knoWn vacuum evaporation method. The thick 
ness of the charge generating layer 17 is preferably from 
about 0.01 to about 5 pm, and more preferably from about 
0.1 to about 2 pm. 
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10 
The charge transporting layer 19 can be formed by coating 

a coating liquid in Which one or more charge transporting 
materials and a binder resin are dissolved or dispersed in a 
proper solvent, and then drying the coated liquid. In 
addition, additives such as a plasticiZer and the like can be 
included in the charge transporting layer 19, if desired. 

Suitable charge transporting materials include materials 
having the formulas Which are described beloW. These 
charge transporting materials are employed alone or in 
combination. 

Speci?c examples of such charge transporting materials 
include oxaZole derivatives, imidaZole derivatives, triphenyl 
amine derivatives and compounds having the folloWing 
formulas of from (19) to (37). 

(19) 

N 

R1 

Wherein R1 represents a methyl group, an ethyl group, a 
2-hydroxyethyl group or a 2-chloroethyl group; R2 repre 
sents a methyl group, an ethyl group, a benZyl group or a 
phenyl group; and R3 represents a hydrogen atom, a bro 
mine atom, an alkyl group having carbon atoms of from 1 to 
4, an alkoxy group having carbon atoms of from 1 to 4, a 
dialkylamino group or a nitro group. 

Speci?c examples of such compounds having formula 
(19) include 9-ethylcarbaZole-3-aldehyde-1-methyl-1 
phenylhydraZone; 9-ethylcarbaZole-3-aldehyde-1-benZyl-1 
phenylhydraZone; 9-ethylcarbaZole-3-aldehyde-1,1 
diphenylhydraZone; and the like. 

R 

(20) 

Wherein Ar represents a naphthalene group, an anthracene 
group or a styryl group each of Which may be substituted, or 
a pyridine ring, a furan ring or a thiophene ring; and R 
represents an alkyl group or a benZyl group. 

Speci?c examples of such compounds having formula 
(20) include 4-diethylaminostyryl-[3-aldehyde-1-methyl-1 
phenylhydraZone; 4-methoxynaphthalene-1-aldehyde-1 
benZyl-1-phenylhydraZone; and the like. 

(21) 
(R2)n 

®CH=N_T@R. 
Wherein R1 represents an alkyl group, a benZyl group, a 
phenyl group or a naphthyl group; R2 represents a hydrogen 
atom, an alkyl group having carbon atoms of from 1 to 3, an 
alkoxy group having carbon atoms of from 1 to 3, a 
dialkylamino group, a diaralkylamino group or a diary 
lamino group; n is an integer of from 1 to 4, and When n is 
2 or more, each of R2 may be the same or different from each 
other; and R3 represents a hydrogen atom or a methoxy 
group. 
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Speci?c examples of such compounds having formula 
(21) include 4-methoxybenZaldehyde-1-methyl-1 
phenylhydraZone; 2.4-dimethoxybenZaldehyde-1-benyl 
1phenylhydraZone; 4-diethylaminobenZaldehyde-1,1 
diphenylhydraZone; 4-methoxybenZaldehyde-1-benZyl-1 
(4-methoxy)phenylhydraZone; 
4-diphenylaminobenZaldehyde-1-benZyl-1 
phenylhydraZone; 4-dibenZylaminobenZaldehyde-1,1 
diphenylhydraZone; and the like. 

Wherein R1 represents an alkyl group having carbon atoms 
of from 1 to 11, a phenyl group Which may be substituted, 
or a heterocyclic ring group; R2 and R3 independently 
represent a hydrogen atom, an alkyl group having carbon 
atoms of form 1 to 4, a hydroxyalkyl group, a chloroalkyl 
group or an aralkyl group Which may be substituted, and R2 
and R3 may combine With each other to form a heterocyclic 
ring including a nitrogen atom; and each of R4 indepen 
dently represents a hydrogen atom, an alkyl group having 
carbon atoms of form 1 to 4, an alkoxy group or a halogen 
atom. 

Speci?c examples of such compounds having formula 
(22) include 1,1-bis(4-dibenZylaminophenyl)propane; tris 
(4-diethylaminophenyl)methane; 1,1-bis(4 
dibenZylaminophenyl)propane; 2,2‘-dimethyl-4,4‘-bis 
(diethylamino)-triphenylmethane; and the like. 

Q 
6 

(22) 

HC 

Wherein R1 represents a hydrogen atom, an alkyl group 
Which may be substituted, or a phenyl group; and R2 
represents a hydrogen atom, an alkyl group Which may be 
substituted, an alkoxy group or a halogen atom. 

Speci?c examples of such compounds having formula 
(23) include N-ethyl-3,6-tetrabenZylaminocarbaZole and the 
like. 
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(24) 

CH: CH—Ar 

Wherein R represents a hydrogen atom or a halogen atom; 
and Ar represents a phenyl group Which may be substituted 
a naphthyl group, an anthryl group or a carbaZolyl group. 

Speci?c examples of such compounds having formula 
(24) include 9-(4-diethylaminostyryl)anthracenc; 9-bromo 
10-(4-4-diethylaminostyryl)anthracene; and the like. 

(25) 

R1 

H Ar 

Wherein R1 represents a hydrogen atom, a halogen atom, a 
cyano group, an alkoxy group having carbon atoms of from 
1 to 4 or an alkyl group having carbon atoms of from 1 to 
4; Ar represents 

(23) 

Wherein R2 represents an alkyl group having carbon atoms 
of from 1 to 4; R3 represents a hydrogen atom, a halogen 
atom, an alkyl group having carbon atoms of from 1 to 4, an 
alkoxy group having carbon atoms of from 1 to 4 or a 
dialkylamino group; n is 1 or 2, and When n is 2, each of R3 
may be the same or different from each other; and R4 and R5 
independently represent a hydrogen atom, an alkyl group 
having carbon atoms of form 1 to 4 Which may be 
substituted, or a benZyl group Which may be substituted. 

Speci?c examples of such compounds having formula 
(25) include 9-(4-dimethylaminobenZylidene)?uorene; 3-(9 
?uorenylidene)-9-ethylcarbaZole; and the like. 

@UQFM N 

| 
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(26) 

wherein R represents a carbaZolyl group, a pyridyl group, a 
thienyl group, an indolyl group, a furyl group, or a phenyl 
group, a styryl group, a naphthyl group or an anthryl group 
each of Which may be substituted With one or more sub 

stituent groups selected from the group consisting of a 
dialkylamino group, an alkyl group, an alkoxy group, an 
carboxy group or an ester thereof, a halogen atom, a cyano 
group, an aralkylamino group, an N-alkyl-N-aralkylamino 
group, an amino group, a nitro group, or an acetylamino 

group. 

Speci?c examples of such compounds having formula 
(26) include 1,2-bis(4-diethylaminostyryl)benZene; 1,2-bis 
(2,4-dimethoxystyryl)benZene; and the like. 

(27) 

R1 

Wherein R1 represents a loWer alkyl group, a phenyl group 
Which may be substituted, or a benZyl group; R2 and R3 
independently represent a hydrogen atom, a loWer alkyl 
group, a loWer alkoxy group, a halogen atom, a nitro group, 
an amino group, or an amino group Which is substituted With 
a loWer alkyl group or a benZyl group; and n is 1 or 2. 

Speci?c examples of such compounds having formula 
(27) include 3-styryl-9-ethylcarbaZole; 3-(4 
methoxystyryl)-9-ethylcarbaZole; and the like. 

(28) 
R1 

A —CH—C —\ N/R2 r — l \ 

R3 

Wherein R1 represents a hydrogen atom, an alkyl group, an 
alkoxy group or a halogen atom; R2 and R3 independently 
represent an alkyl group, an aralkyl group Which may be 
substituted or an aryl group Which may be substituted; R4 
represents a hydrogen atom, a loWer alkyl group or a phenyl 
group Which may be substituted; and Ar represents a phenyl 
group Which may be substituted or a naphthyl group. 

Speci?c examples of such compounds having formula 
(28) include 4-diphenylaminostilbene; 
4-dibenZylaminostilbene; 4-ditolylaminostilbene; 1-(4 
diphenylaminostyryl)naphthalene; 1-(4-diethylaminostyryl) 
naphthalene; and the like. 
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(29) 
A11 

c=c— (CH: CH)n 
R 
5 R1 

Wherein n is 0 or 1; R1 represents a hydrogen atom, an alkyl 
group, or a phenyl group Which may be substituted; Ar1 
represents an aryl group Which may be substituted: R5 
represents an alkyl group Which may be substituted or an 
aryl group Which may be substituted, and A represents 

or“ 
a : 

9-anthryl group, or a carbaZolyl group Which may be 
substituted, Wherein R2 represents a hydrogen atom, an 
alkyl group, an alkoxy group, a halogen atom or 

Wherein R3 and R4 independently represent an alkyl group, 
an aralkyl group Which may be substituted, or an aryl group 
Which may be substituted, and R4 may form a ring; and m 
is 0, 1, 2, or 3, and When m is 2 or more, each of R2 may 
be the same or different from each other, and When n is 0, A 
and R1 may combine With each other to form a ring. 

Speci?c examples of such compounds having formula 
(29) include 4‘-diphenylamino-ot-phenylstilbene; 4‘-bis(4 
methylphenyl)amino-ot-phenylstilbene; and the like. 

(30) 

Wherein R1, R2 and R3 independently represent a hydrogen 
atom, a loWer alkyl group, a loWer alkoxy group, a dialky 
lamino group or a halogen atom; and n is 0 or 1. 

Speci?c examples of such compounds having formula 
(30) include 1-phenyl-3-(4-diethylaminostyryl)-5-(4 
diethylaminophenyl0pyraZoline; 1-phenyl-3-(4 
dimethylaminostyryl)-5-(4-dimethylaminophenyl) 
pyraZoline; and the like. 
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(31) 

wherein R1 and R2 independently represent an alkyl group 
Which may be substituted, or an aryl group Which may be 
substituted; and A represents a substituted amino group, an 
aryl group Which may be substituted, or an allyl group. 

Speci?c examples of such compounds having formula 
(31) include 2, 5-bis(4-diethylaminophenyl)-1,3,4 
oXadiaZole; 2-N,N-diphenylamino-5-(4 
diethylaminophenyl)- 1,3,4-oXadiaZole; 2-(4 
dimethylaminophenyl)-5-(4-diethylaminophenyl)-1,3,4 
oXadiaZole; and the like. 

(32) 
NN 

X ||A 
0 

wherein X represents a hydrogen atom, a loWer alkyl group 
or a halogen atom; R represents an alkyl group Which may 
be substituted or an aryl group Which may be substituted; 
and A represents a substituted amino group or an aryl group 
Which may be substituted. 

Speci?c examples of such compounds having formula 
(32) include 2-N,N-diphenylamino-5-(N-ethylcarbaZole-3 
yl)-1,3,4-oXadiaZole; 2-(4-diethylaminophenyl)-5-(N 
ethylcarbaZole-3-yl)-1,3,4-oXadiaZole; and the like. 

“O UM 
N4C>—<:>iN 

R3 R3 

o 0/ 
wherein R1 represents a loWer alkyl group, a loWer alkoXy 
group or a halogen atom; n is 0 or an integer of from 1 to 4; 
and R2 and R3 independently represent a hydrogen atom, a 
loWer alkyl group, a loWer alkoXy group or a halogen atom. 

(33) 

(ROI. 

Speci?c eXamples of such benZidine compounds having 
formula (33) include N,N‘-diphenyl-N,N ‘-bis(3 
methylphenyl)-{1,1‘-biphenyl}-4,4‘-diamine; 3,3‘-dimethyl 
N,N,N‘, N‘-tetrakis(4-methylphenyl)-{1,1‘-biphenyl}-4,4‘ 
diamine; and the like. 
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(34) 

0/ (R2)m 

0/ (R21. 

Wherein R1, R3 and R4 independently represent a hydrogen 
atom, an amino group, an alkoXy group, a thioalkoXy group, 
an aryloXy group, a methylenedioXy group, an alkyl group 
Which may be substituted, a halogen atom or an aryl group 
Which may be substituted; R2 represents a hydrogen atom, 
an alkoXy group, an alkyl group Which may be substituted, 
or a halogen atom, and at least one of R1, R2, R3 and R4 is 
not a hydrogen atom; and k, 1, m and n are independently an 
integer of from 1 to 4, and When each of k, 1, m and n is 2 
or more, each of R1, R2, R3 and R4 may be the same or 
different from each other. 

Speci?c eXamples of such biphenyl amine compounds 
having formula (34) include 4‘-methoXy-N,N-diphenyl-{1, 
1‘-biphenyl}-4-amine; 4‘-methyl-N,N‘-bis(4-methylphenyl) 
{1,1‘-biphenyl}-4-amine; 4‘-methoXy-N,N‘-bis(4 
methylphenyl)-{1,1‘-biphenyl}-4-amine; and the like. 

gm 
Ar—N 

(3 R2 

Wherein Ar represents a condensation polycyclic hydrocar 
bon group having carbon atoms less than or equal to 18; and 
R1 and R2 independently represent a hydrogen atom, a 
halogen atom, an alkyl group Which may be substituted, an 
alkoXy group or a phenyl group Which may be substituted. 

Speci?c examples of such triarylamine compounds hav 
ing formula (35) include 1-phenylaminopyrene; 1-di(p 
tolylamino)pyrene; and the like. 

(R21 

(35) 

WhereinAr represents an aromatic hydrocarbon group Which 
may be substituted; and A represents 

Wherein Ar‘ represents an aromatic hydrocarbon group 
Which may be substituted, and R1 and R2 independently 
represent an alkyl group Which may be substituted, or an aryl 
group Which may be substituted. 

Speci?c eXamples of such diole?n aromatic compounds 
having formula (36) include 1,4-bis(4-diphenylaminostyryl) 
benZene; 1,4-bis{4-di(p-tolyl)aminostyryl}benZene; and the 
like. 
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(37) 

0 

wherein Ar represents an aromatic hydrocarbon group; R 
represents a hydrogen atom, an alkyl group Which may be 
substituted, or an aryl group; and n is 0 or 1, and m is 1 or 
2, and When n is 0 and m is 1, Ar and R may combine With 
each other to form a ring. 

Speci?c examples of such styrylpyrene compounds hav 
ing formula (37) include 1-(4-diphenylaminostyryl)pyrene; 
1-{4-di(p-tolyl)aminostyryl}pyrene; and the like. 

Suitable binder resins Which can be used in the charge 
transporting layer 19 together With a charge transporting 
material include thermoplastic resins and thermosetting res 
ins such as polystyrene resins, styrene-acrylonitrile 
copolymers, styrene-butadiene copolymers, styrene-maleic 
anhydride copolymers, polyester resins, polyvinyl chloride 
resins, vinyl chloride-vinyl acetate copolymers, polyvinyl 
acetate resins, polyvinylidene chloride, polyarylate resins, 
phenoxy resins, polycarbonate resins, cellulose acetate 
resins, ethyl cellulose resins, polyvinyl butyral resins, poly 
vinyl formal resins, polyvinyl toluene resins, acrylic resins, 
silicone resins, epoxy resins, melamine resins, urethane 
resins, phenolic resins alkyd resins and the like. Among 
these resins, polycarbonate resins are preferable because 
photoconductors including them can be used in various 
environmental conditions and the photoconductors have 
good rubbing resistance and mechanical resistance. 
Particularly, polycarbonate resins including a main repeating 
unit having the folloWing formula (18) are more preferable 
since they have good productivity because of having good 
compatibility With polysiloxane compounds mentioned 
above. 

(18) 

Wherein Z represents nonmetal atoms Which can form a 
carbon ring or a heterocyclic ring each of Which may be 
substituted; and R1 to R8 independently represent a hydro 
gen atom, a halogen atom, or an aliphatic group or a carbon 
ring group each of Which may be substituted. 

These polycarbonate resins are on the market, and speci?c 
examples of such resins include lupilon Z-200 manufactured 
by Mitsubishi Gas Chemical C0,. Ltd. 

Suitable solvents for use in a coating liquid for forming 
the charge transporting layer 19 include tetrahydrofuran, 
dioxane, toluene, 2-butanone, monochlorobenZene, 
dichloroethane, methylene chloride and the like. 

The thickness of the charge transporting layer 19 is 
preferably from about 5 to about 100 pm. 
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The charge transporting layer 19 may include a plasti 

ciZer. Suitable plasticiZers for use in the charge transporting 
layer 19 include knoWn plasticiZers, Which are convention 
ally used as plasticiZers for common resins, such as dibutyl 
phthalate, dioctyl phthalate and the like. Suitable content of 
the plasticiZer in the charge transporting layer 19 is from 0 
to about 30% by Weight of the binder resin. 

Next, a single-layer type photoconductive layer 15 is 
described hereinafter. This photoconductive layer 15 is 
typically a functionally-separated type photoconductive 
layer Which includes a charge generating material and a 
charge transporting material. Namely, the photoconductive 
layer 15 can be formed by coating a coating liquid Which 
includes a charge generating material and a charge trans 
porting material Which are dissolved or dispersed in a 
solvent together With a binder resin, and then drying the 
coated liquid. Additives such as a plasticiZer may be 
included therein, if desired. 

Suitable binder resins for use in the photoconductive layer 
15 include resins for use in the charge transporting layer 19 
and the photoconductive layer 15 may include resins for use 
in the charge generating layer 17. 
The thickness of the single-layer type photoconductor is 

preferably from about 5 to about 100 pm. 
The photoconductors of the present invention may include 

an under-coat layer betWeen the electroconductive substrate 
11 and the photoconductive layer. The under-coat layer 
mainly includes a resin. Since a photoconductive layer is 
typically formed on the under-coat layer by coating a liquid 
including an organic solvent, the resin in the under-coat 
layer preferably has good resistance to organic solvents. 
Speci?c examples of such resins include Water-soluble res 
ins such as polyvinyl alcohol resins, casein and polyacrylic 
acid sodium salts; alcohol soluble resins such as nylon 
copolymers and methoxymethylated nylon resins; and ther 
mosetting resins capable of forming a three-dimensional 
netWork such as polyurethane resins, melamine resins, 
alkyd-melamine resins, epoxy resins and the like. 
The under-coat layer may include a ?ne poWder of metal 

oxide such as titanium oxide, silica, alumina, Zirconium 
oxide, tin oxide and indium oxide to prevent recorded 
images from generating moire and to decrease residual 
surface potential of the photoconductor. The under-coat 
layer can be also formed using a proper solvent and a proper 
coating method as mentioned in the photoconductive layer. 
A metal oxide layer Which is formed, for example, by a 

sol-gel method using a silane coupling agent, titanium 
coupling agent or a chromium coupling agent can be also 
used as an under-coat layer. 
A layer of aluminum oxide Which is formed by an anodic 

oxidation method and a layer of an organic compound such 
as polyparaxylylene or an inorganic compound such as SiO, 
SnO2, TiO2, ITO or CeO2 Which is formed by a vacuum 
evaporation method arc also preferably used as an under 
coat layer. The thickness of the under-coat layer is preferably 
0 to about 5 pm. 

Having generally described this invention, further under 
standing can be obtained by reference to certain speci?c 
examples Which are provided herein for the purpose of 
illustration only and are not intended to be limiting. In the 
descriptions in the folloWing examples, the numbers repre 
sent Weight ratios in parts, unless otherWise speci?ed. 

EXAMPLES 

Example 1 

Each of an under-coat layer coating liquid, a charge 
generating layer coating liquid and a charge transporting 
layer coating liquid each of Whose formulation is as folloWs 
Was coated on an aluminum cylinder having an outside 
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diameter of 100 mm and dried one by one so that an 

under-coat layer 3 pm thick, a charge generating layer 0.2 
pm thick and a charge transporting layer 28 pm thick Were 
overlaid on the aluminum cylinder. Thus a photoconductor 
of the present invention Was obtained. 

Formulation of under-coat layer coating liquid 

Oil-free alkyd resin 15 
(Bekkolite M6401, manufactured by Dainippon Ink and 
Chemicals Inc.) 
Melamine resin 10 
(Super Bekkamin G-821, manufactured by Dainippon Ink and 
Chemicals Inc.) 
Titanium dioxide 50 
(Tipaque R-670, manufactured by Ishihara Sangyo Kaisha 
Ltd.) 
2-butanone 40 
Formulation of charge generating layer coating liquid 

Charge generating material having the following 5 
formula (38) 

(38) 

HO CONH 

N N=N H3C 

3 

Polyvinyl butyral 5 
(Denka Butyral #5000A, manufactured by Denki Kagaku 

Kogyo Cyclohexanone 350 
Formulation of charge transporting layer coating liquid 

Dimethyl polysiloxane 0.25 
(KF96 manufactured by Shin-Etsu Silicone Co., Ltd. 
Whose viscosity Was 300 cSt) 
Methacryl modi?ed polysiloxane 0.25 
(X-22-164B manufactured by Shin-Etsu Silicone Co., Ltd 
Whose viscosity Was 54 cSt) 
4—diethylaminobenzaldehyde-1-benzyl-1- 7 
phenylhydrazone 
Polycarbonate resin 10 
(Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) 
Methylene chloride 75 

Example 2 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a photoconductor of the 
present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: 

Formulation of charge transporting layer coating liquid 

Dimethyl polysiloxane 0.01 
(KF96, manufactured by Shin-Etsu silicone Co., Ltd. 
Whose viscosity Was 300 cSt) 
Methacryl modi?ed polysiloxane 0.01 
(X-22-164B, manufactured by Shin-Etsu Silicone Co., 
Ltd. Whose viscosity Was 54 cSt) 
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-continued 

Formulation of charge transporting layer coating liquid 

4-diethylaminobenzaldehyde-1-benzyl-1- 7 
phenylhydrazone 
Polycarbonate resin 10 
(Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) 
Methylene chloride 75 

Example 3 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a photoconductor of the 
present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: 

Formulation of charge transporting layer coating liquid 

Dimethyl polysiloxane 0.025 
(KF96, manufactured by Shin-Etsu silicone Co., Ltd. 
Whose viscosity Was 300 cSt) 
Methacryl modi?ed polysiloxane 
(X-22-164B, manufactured by Shin-Etsu Silicone Co., 
Ltd. Whose viscosity Was 54 cSt) 
4-diethylaminobenzaldehyde-1-benzyl-1- 7 
phenylhydrazone 
Polycarbonate resin 10 
(Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) 
Methylene chloride 75 

0.025 

Example 4 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a photoconductor of the 
present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: 

Formulation of charge transporting layer coating liquid 

Dimethyl polysiloxane 0.5 
(KF96, manufactured by Shin-Etsu silicone Co., Ltd. 
Whose viscosity Was 300 cSt) 
Methacryl modi?ed polysiloxane 0.5 
(X-22-164B, manufactured by Shin-Etsu Silicone Co., 
Ltd. Whose viscosity Was 54 cSt) 
4-diethylaminobenzaldehyde-1-benzyl-1- 7 
phenylhydrazone 
Polycarbonate resin 10 
(Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) 
Methylene chloride 75 

Example 5 

The procedure for preparation of the photoconductor in 
65 Example 1 Was repeated to obtain a photoconductor of the 

present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: 
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Formulation of charge transporting layer coating liquid Formulation of charge transporting layer coating liquid 

Dimethyl polysiloxane 0.75 5 Dimethyl polysiloxane 0.25 
(KF96, manufactured by Shin-Etsu silicone Co., Ltd. (KF96, manufactured by Shin-Etsu Silicone Co., Ltd. 
Whose viscosity Was 300 cSt) Whose viscosity Was 100 cSt) 
Methacryl modi?ed polysiloxane 0.75 Methacryl modi?ed polysiloxane 0.25 
(X-22-164B, manufactured by Shin-Etsu Silicone Co., (X-22-164C, manufactured by Shin-Etsu Silicone Co., Ltd. 
Ltd. Whose viscosity Was 54 cSt) Whose viscosity Was 94 cSt) 
4-diethylaminobenzaldehyde-1-benzyl-1- 7 10 4-diethylaminobenzaldehyde-1-benzyl-1- 7 
phenylhydraZone phenylhydraZone 
Polycarbonate resin 10 Polycarbonate resin 10 
(Iupilon Z-200, manufactured by Mitsubishi Gas (Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) Chemical Co., Ltd.) 
Methylene chloride 75 Methylene chloride 75 

15 

Example 6 Example 9 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a photoconductor of the 
present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a photoconductor of the 
present invention except that the polycarbonate resin in the 
charge transporting layer coating liquid Was replaced With 
10 parts of a polycarbonate resin. Panlite K-1300, Which Was 

25 manufactured by Teijin Chemicals Ltd. 
Formulation of charge transporting layer coating liquid 

Dimethyl polysiloxane 0.25 Example 10 
(KF96, manufactured by Shin-Etsu silicone Co., Ltd. 
Whose viscosity Was 50 cSt) The procedure for preparation of the photoconductor in 
Methacryl modl?ed Polysllmme 025 30 Example 1 Was repeated to obtain a photoconductor of the 
(X-22-164B, manufactured by Shin-Etsu Silicone Co., - - - 
Ltd Whose Viscosit 54 5 present invention except that the formulation of the charge 

- y was c t) . . . . 

4-diethylaminobenzaldehyde-l-benzyl-l- 7 generating layer coating liquid Was as folloWs: 
phenylhydrazone 
Polycarbonate resin 10 
(Iupilon Z-200, manufactured by Mitsubishi Gas 35 

Chemical CO" Ltd') Formulation of char t' l t' l' 'd Methylene Chloride 75 ge genera ing ayer coa ing iqui 

Y-type titanyl phthalocyanine 5 
Polyvinyl butyral resin 5 
(S-lec BM-S, manufactured by Sekisui Chemical 

Example 7 40 Co., Ltd.) 
Tetrahydrofuran 300 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a photoconductor of the 
present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: Comparative Example 1 

45 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a comparative photocon 

Formulation of charge transporting layer coating liquid ductor except that the formulation of the charge transporting 
layer coating liquid Was as folloWs: 

Dimethyl polysiloxane 0.25 50 
(KF96, manufactured by Shin-Etsu Silicone Co., Ltd. 
Whose viscosity Was 50 cSt) 
Methacryl modi?ed polysiloxane 0.25 
(FM0725, manufactured by ChissoCo.Ltd. Formulation of charge transporting layer coating liquid 
Whose viscosity Was 200 cSt) 
4-diethylarninobenzaldehyde-l-benzyl-l- 7 55 4-diethylaminobenzaldehyde-1-benzyl-1- 7 
phenylhydraZone phenylhydraZone 
Polycarbonate resin 10 Polycarbonate resin 10 
(Iupilon Z-200, manufactured by Mitsubishi Gas (lupilon Z-ZOO, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) Chemical Co., Ltd.) 
Methylene chloride 75 Methylene chloride 75 

60 

Example 8 Comparative Example 2 

The procedure for preparation of the photoconductor in The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a photoconductor of the 65 Example 1 Was repeated to obtain a comparative photocon 
present invention except that the formulation of the charge ductor except that the formulation of the charge transporting 
transporting layer coating liquid Was as folloWs: layer coating liquid Was as folloWs: 
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Formulation of charge transporting layer coating liquid 

24 

-continued 

Formulation of charge transporting layer coating liquid 

Dimethyl polysiloxane 0.5 5 Carbinol modi?ed polysiloxane 0.30 
(KF96, manufactured by Shin-Etsu Silicone Co., Ltd. (KF6001, manufactured by Shin-Etsu Silicone Co., Ltd 
Whose viscosity Was 300 cSt) Whose viscosity Was 42 cSt) 
4-diethylaminobenzaldehyde-1-benzyl-1- 7 4-diethylaminobenzyldehyde-1—benZyl—1— 7 
phenylhydraZone phenylhydraZone 
Polycarbonate resin 10 Polycarbonate resin 10 
(Iupilon Z-200, manufactured by Mitsubishi Gas 10 (Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) Chemical Co., Ltd.) 
Methylene chloride 75 Methylene chloride 75 

Comparative Example 3 15 Comparative Example 6 

. . The procedure for preparation of the photoconductor in 
E The IP ricedure for pfieparaglofl of the phomconiuctor 1n Example 1 Was repeated to obtain a comparative photocon 
dxamp e washrep?atf to ? lam afc?mpgranve p OtOCQH' ductor except that the formulation of the charge transporting 
uctor except t‘ at e ormu ation o t e c arge transporting layer Coating liquid Was as follows: 

layer coating liquid Was as follows: 20 

_ _ _ _ _ Formulation of charge transporting layer coating liquid 
Formulation of charge transporting layer coating liquid 

_ _ Dimethyl polysiloxane 0.25 
Methacryl modl?ed polyslloxane _ _ _ 0'5 25 (SH200, manufactured by DoW Corning-Toray Silicone 
(X-22-164B, manufactured by Shin-Etsu Silicone Co., Ltd. CO” Ltd Whose Viscosity Was 100 cSt) 
whcfse VISCOFIW Was 54 est) Methylhydrodiene polysiloxane 0.25 
4'dlethylammobenzaldehyde'l'benzyl'l' 7 (KF99, manufactured by Shin-Etsu Silicone Co., Ltd. 
phenylhydrazone _ Whose viscosity Was 20 cSt) 
Polycarbonate resm _ _ _ 1O 4-diethylaminobenzaldehyde-1-benzyl-1- 7 
(Iupilon Z-200, manufactured by Mitsubishi Gas 30 phenylhydrazone 
Chemlcal CO" Iitd') Polycarbonate resin 10 
Methylene Chlonde 75 (Iupilon Z-200, manufactured by Mitsubishi Gas 

Chemical Co., Ltd.) 
Methylene chloride 75 

Comparative Example 4 35 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a comparative photocon 
ductor except that the formulation of the charge transporting 
layer coating liquid Was as folloWs: 

Formulation of charge transporting layer coating liquid 

Silicone grafted polymer 0.5 
(GS-30, manufactured by Toa Gosei Chemical Industry 
Co., Ltd.) 
4-diethylaminobenzyldehyde-1—benZyl—1— 7 
phenylhydraZone 
Polycarbonate resin 
(Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) 
Methylene chloride 

10 

75 

Comparative Example 5 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a comparative photocon 
ductor except that the formulation of the charge transporting 
layer coating liquid Was as folloWs: 

Formulation of charge transporting layer coating liquid 

Epoxy modi?ed polysiloxane 0.20 
(X-22-163C, manufactured by Shin-Etsu Silicone Co., Ltd. 
Whose viscosity Was 103 cSt) 

40 

45 

50 

55 

60 

65 

The thus obtained photoconductors Were evaluated by the 
folloWing methods using the apparatus Which Was disclosed 
in Japanese Laid-Open Patent Publication No. 60-100167. 

(1) Surface potential retaining rate (Vo/Vm) Surface 
potential retaining rate (Vo/Vm) of a photoconductor Was 
de?ned as a ratio of a surface potential (V0) to a maximum 
surface potential 

1) Maximum surface potential (Vm) 
The maximum surface potential (Vm) Was de?ned as a 

surface potential of a photoconductor 20 seconds after the 
photoconductor started to be charged under a condition of —6 
kV (unit: V). 

2) Surface potential (V0) 
The surface potential (Vo) Was de?ned as a surface 

potential of a photoconductor When the photoconductor Was 
kept in a dark place for 20 seconds after the charging Was 
stopped (unit: V). 

(2) Residual surface potential (VR) 
Residual surface potential (VR) Was de?ned as a residual 

surface potential of a photoconductor When monochrome 
light Which had an intensity of 1 ptW/cm2 and a Wave length 
of 780 nm Whose half-Width Was 20 nm Was irradiated to a 
photoconductor having a surface potential of V0 for 20 
seconds. 

(3) Exposure (E1/2) 
Exposure (E1/2) Was de?ned as light exposure amount 

required When the surface potential of a photoconductor is 
decayed from V0 to Vo/2 (unit: yJ/cmz). 

(4) continuous copying test 
Each photoconductor Was installed in a modi?ed DA-355 

copying machine Which Was manufactured by Ricoh Co., 
Ltd. and ten thousand images Were continuously reproduced. 
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The recorded images Were evaluated Whether there Was an 
undesirable image. Each photoconductor Was also evaluated 
in respect of the above-mentioned items of from (1) to (3) 
after the continuous copying test. 

The results are shoWn in Table 1. 

TABLE 1 

Occurrence of 
Values after undesired 

Initial values continuous test image in re 

Vo/Vm El/z VR Vo/Vm El/z VR corded images 

Example 1 0.724 1.17 21 0.684 1.24 32 none 
Example 2 0.721 1.08 19 0.660 1.11 28 ?ne line 

(8,000~)* 
Example 3 0.722 1.14 19 0.664 1.19 28 none 
Example 4 0.724 1.24 22 0.685 1.25 34 none 
Example 5 0.730 1.27 23 0.699 1.27 35 none 
Example 6 0.724 1.15 20 0.681 1.33 31 ?ne line 

(8,000~)* 
Example 7 0.723 1.21 21 0.666 1.22 31 none 
Example 8 0.742 1.28 24 0.687 1.27 37 none 
Example 9 0.722 1.17 20 0.666 1.23 30 none 
Example 10 0.714 0.98 30 0.661 1.00 32 none 
Comparative 0.718 1.07 18 0.711 1.10 28 ?ne line (1~)*2 
Example 1 
Comparative 0.710 1.07 20 0.670 1.02 30 ?ne line 
Example 2 (4,000~)*3 
Comparative 0.776 1.27 26 0.729 1.32 42 ?ne line 
Example 3 (1,000~)*4 
Comparative 0.705 1.15 35 0.620 1.25 82 fouling Was 
Example 4 occurred 
Comparative 0.720 1.05 35 0.670 1.10 38 ?ne line 
Example 5 (5,000~)*5 
Comparative 0.718 1.02 38 0.673 1.12 78 fouling Was 
Example 6 occurred 

Notes: 

?ne line (8,000~)* 
This means that ?ne lines of the images Were not reproduced from the 8,000‘h 
recorded image. 

This means that ?ne lines of the images Were not reproduced from the ?rst 
recorded ima e. 
?ne line (4,000~)*3 
This means that ?ne lines of the images Were not reproduced from the 4,000‘h 
recorded image. 
?ne line (4,000~)*4 
This means that ?ne lines of the images Were not reproduced from the 1,000‘h 
recorded ima e. 
?ne line (5,000~)*5 
This means that ?ne lines of the images Were not reproduced from the 5,000‘h 
recorded image. 

Example 11 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a photoconductor of the 
present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: 

Formulation of charge transporting layer coating liquid 

Dimethyl polysiloxane 0.25 
(KF96, manufactured by Shin-Etsu Silicone Co., Ltd. 
Whose viscosity Was 300 cSt) 
Alkyl modi?ed polysiloxane 
(BY16-846, manufactured by DoW Corning-Toray Silicone 
Co., Ltd. Whose viscosity Was 20 cSt) 
4-diethylaminobenzaldehyde-1-benZyl-1- 7 
phenylhydrazone 
Polycarbonate resin 
(Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) 
Methylene chloride 

0.25 

10 

75 
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Example 12 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a photoconductor of the 
present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: 

Formulation of charge transporting layer coating liquid 

Dimethyl polysiloxane 
(KF96, manufactured by Shin-Etsu Silicone Co., Ltd. 
Whose viscosity Was 300 cSt) 
Alkyl modi?ed polysiloxane 
(BY16-846, manufactured by DoW Corning-Toray Silicone 
Co., Ltd. Whose viscosity Was 20 cSt) 
4-diethylaminobenzaldehyde-1-benZyl-1- 7 
phenylhydrazone 
Polycarbonate resin 
(Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) 
Methylene chloride 

0.01 

10 

75 

Example 13 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a photoconductor of the 
present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: 

Formulation of charge transporting layer coating liquid 

Dimethyl polysiloxane 0.025 
(KF96, manufactured by Shin-Etsu Silicone Co., Ltd. 
Whose viscosity Was 300 cSt) 
Alkyl modi?ed polysiloxane 
(BY16-846, manufactured by DoW Corning-Toray Silicone 
Co., Ltd. Whose viscosity Was 20 cSt) 
4-diethylaminobenzaldehyde-1-benZyl-1- 7 
phenylhydrazone 
Polycarbonate resin 
(Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) 
Methylene chloride 

0.025 

10 

75 

Example 14 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a photoconductor of the 
present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: 

Formulation of charge transporting layer coating liquid 

Dimethyl Polysiloxane 0.5 
(KF96, manufactured by Shin-Etsu Silicone Co., Ltd. 
Whose viscosity Was 300 cSt) 
Alkyl modi?ed polysiloxane 
(BY16-846, manufactured by DoW Corning-Toray Silicone 
Co., Ltd. Whose viscosity Was 20 cSt) 
4-diethylaminobenzaldehyde-1-benZyl-1- 7 
phenylhydrazone 
Polycarbonate resin 
(Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) 
Methylene chloride 

0.5 

10 

75 

Example 15 
The procedure for preparation of the photoconductor in 

Example 1 Was repeated to obtain a photoconductor of the 
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present invention except that the formulation of the charge 
transporting layer coating liquid Was as follows: 
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Formulation of charge transporting layer coating liquid 

Dirnethyl polysiloxane 
(KF96, manufactured by Shin-Btsu Silicone Co., Ltd. 
Whose viscosity Was 300 cSt) 
Alkyl modi?ed polysiloxane 
(BY16-846, manufactured by DoW Corning-Toray Silicone 
Co., Ltd. Whose viscosity Was 20 cSt) 
4-diethylaminobenzaldehyde-1-benzyl-1 
phenylhydrazone 
Polycarbonate resin 
(Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) 
Methylene chloride 

0.75 

0.75 

10 

75 

Example 16 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a photoconductor of the 
present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: 

Formulation of charge transporting layer coating liquid 

Dirnethyl polysiloxane 
(KF96, manufactured by Shin-Etsu Silicone Co., Ltd. 
Whose viscosity Was 50 cSt) 
Alkyl modi?ed polysiloxane 
(BY16-846, manufactured by DoW Corning-Toray Silicone 
Co., Ltd. Whose viscosity Was 20 cSt) 
4-diethylaminobenzaldehyde-1-benzyl-1 
phenylhydrazone 
Polycarbonate resin 
(Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) 
Methylene chloride 

0.25 

0.25 

10 

75 

Example 17 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a photoconductor of the 
present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: 

Formulation of charge transporting layer coating liquid 

Dirnethyl polysiloxane 
(KF96, manufactured by Shin-Etsu Silicone Co., Ltd. 
Whose viscosity Was 50 cSt) 
Alkyl modi?ed polysiloxane 
(KF410, manufactured by Shin-Etsu Silicone Co., Ltd. 
Whose viscosity Was 1,000 cSt) 
4-diethylaminobenzaldehyde-1-benzyl-1 
phenylhydrazone 
Polycarbonate resin 
(Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) 
Methylene chloride 

0.25 

10 

75 

Example 18 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a photoconductor of the 
present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: 
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Formulation of charge transporting layer coating liquid 

Dirnethyl polysiloxane 0.25 
(KF96, manufactured by Shin-Etsu Silicone Co., Ltd. 
Whose viscosity Was 100 cSt) 
Alkyl modi?ed polysiloxane 
(KF413, manufactured by Shin-Etsu Silicone Co., Ltd. 
Whose viscosity Was 100 cSt) 
4-diethylaminobenzaldehyde-1-benzyl-1- 7 
phenylhydrazone 
Polycarbonate resin 10 
(Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) 
Methylene chloride 75 

0.25 

Example 19 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a photoconductor of the 
present invention except that the polycarbonate resin in the 
charge transporting layer coating liquid Was replaced With 
10 parts of a polycarbonate resin. Panlite K-1300, Which Was 
manufactured by Teijin Chemicals Ltd. 

Example 20 

The procedure for preparation of the photoconductor in 
Example 11 Was repeated to obtain a photoconductor of the 
present invention except that the formulation of the charge 
generating layer coating liquid Was as folloWs: 

Formulation of charge generating layer coating liquid 

Y-type titanyl phthalocyanine 5 
Polyvinyl butyral resin 5 
(S-lec BM-S, manufactured by Sekisui Chemical 
Co., Ltd.) 
Tetrahydrofuran 300 

Comparative Example 7 

The procedure for preparation of the photoconductor in 
Example 11 Was repeated to obtain a comparative photo 
conductor except that the formulation of the charge trans 
porting layer coating liquid Was as folloWs: 

Formulation of charge transporting layer coating liquid 

Alkyl modi?ed polysiloxane 0.5 
(BY16-846, manufactured by DoW Corning-Toray Silicone 
Co., Ltd. Whose viscosity Was 20 cSt) 
4-diethylaminobenzaldehyde-1-benzyl-1- 7 
phenylhydrazone 
Polycarbonate resin 10 
(Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) 
Methylene chloride 75 

Each photoconductor Was evaluated in the same Wav as 
mentioned above. The results are shoWn in Table 2. 
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TABLE 2 -continued 

Occurrence of Formulation of charge transporting layer coating liquid 
Values after undesired _ _ 

Initial values continuous test image in re- 5 4-dlethylamlnobenlaldehyde-l-benlyl-l- 7 
phenylhydraZone 

Vo/Vm El/z VR Vo/Vm El/z VR corded images Polycarbonate resin 10 
(Iupilon Z-200, manufactured by Mitsubishi Gas 

Example 11 0.721 1.23 24 0.677 1.32 32 none Chemical Co., Ltd.) 
Example 12 0.718 1.12 20 0.653 1.18 29 ?ne line Methylene chloride 75 

(s,000~) 10 
Example 13 0.718 1.14 20 0.666 1.25 30 none 
Example 14 0.723 1.25 25 0.677 1.39 34 none 
Example 15 0.723 1.30 26 0.684 1.41 34 none 
Example 16 0.728 1.17 24 0.675 1.30 30 ?ne line Example 23 

(7,000~)* 
Example 17 0.730 1.23 22 0.683 1.34 33 none 15 
Exam le 18 0.733 1.31 26 0.685 1.44 34 none . . 
Examgle 19 0730 115 22 0682 127 34 The procedure for preparation of the photoconductor in 
Example 20 0.712 1.01 32 0.666 1.03 34 none Example 1 Was repeated to obtain a photoconductor of the 
Comparative 0-718 1-07 18 0-711 1-10 28 ?ne line (1~) present invention except that the formulation of the charge 
Example _ transporting layer coating liquid Was as follows: 
Comparative 0.710 1.07 20 0.670 1.02 30 ?ne line 20 
Example 2 (4,000~) 
Comparative 0.705 1.15 35 0.620 1.25 82 fouling Was 
Example 4 occurred 
Comparative 0.803 1.39 24 0.762 1.46 44 ?ne line Formulation of charge transporting layer coating liquid 
Example 7 (1,000~) 

Dimethyl polysiloxane 0.025 
Notes; 25 (KF96, manufactured by Shin-Etsu Silicone Co., Ltd. 
?ne line (7,000~)* Whose viscosity Was 300 cSt) 
This means that ?ne lines of the images Were not reproduced from the 7,000‘h Vinyl InOdi?ed polysiloxane 0.025 
recorded image. (FM2231, manufactured by Chisso Co., Ltd. 

Whose viscosity Was 1,000 cSt) 
4-diethylaminobenzaldehyde-1-benzyl-1- 7 

Example 21 30 Phenylhydrazone 
Polycarbonate resin 10 

The procedure for preparation of the photoconductor in (IuP?Cfn Z'2OO> manufactured by Mitsubishi Gas 
Example 1 Was repeated to obtain a photoconductor of the Chemlcal Co" Ltd‘) 

_ _ _ Methylene chloride 75 
present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: 35 

Example 24 
Formulation of charge transporting layer coating liquid 

Dimethyl polysiloxane _ _ _ 0-25 40 The procedure for preparation of the photoconductor in 
($96’ ‘@“Facmred by Shm'EtSu slhcone CO" Ltd‘ Example 1 Was repeated to obtain a photoconductor of the 
Whose viscosity Was 300 cSt) . . h h f 1 . f h h 
Vinyl modi?ed polysiloxane O25 present invention except t at t' e ormu ation o t e c arge 
(FM2231, manufactured by Chisso Co., Ltd. transporting layer coating liquid Was as folloWs: 
Whose viscosity Was 1,000 cSt) 
4-diethylaminobenzaldehyde-1-benzyl-1- 7 45 phenylhydraZone 
Polycarbonate resin 10 F 1 . f h . 1 . 1. .d 
(lup?on Z200, manufactured by Mitsubishi Gas ormu ation o c arge transporting ayer coating iqui 

chehmllcal C35 5 Dimethyl polysiloxane 0.5 
Met y ene C on e 7 (KF96, manufactured by Shin-Etsu Silicone Co., Ltd. 

50 Whose viscosity Was 300 cSt) 
Vinyl modi?ed polysiloxane 0.5 
(FM2231, manufactured by Chisso Co., Ltd. 

EXample 22 Whose viscosity Was 1,000 cSt) 
' ' 4-diethylaminobenzaldehyde-1-benzyl-1- 7 

The procedure for preparation of the photoconductor in phenylhydraZone 
Example 1 Was repeated to obtain a photoconductor of the 55 polyFarbonate resin _ _ _ 10 

present invention except that the formulation of the charge g?grlrlfi’galzggolgilufactured by Mltsublshl Gas 
transporting layer coating liquid Was as folloWs: Methylene c?ioridé 75 

. . . . . 60 

Formulation of charge transporting layer coating liquid 
Example 25 

Dimethyl polysiloxane 0.01 
(KF96, manufactured by Shin-Etsu Silicone Co., Ltd. 
Whose viscosity Was 300 cSt) - - 
Vinyl modi?ed polysiloxane 001 The procedure for preparation of the photoconductor in 
(FM2231, manufactured by Chisso Co., Ltd. 
Whose viscosity Was 1,000 cSt) 

65 Example 1 Was repeated to obtain a photoconductor of the 
present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: 
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Formulation of charge transporting layer coating liquid Formulation of charge transporting layer coating liquid 

Dimethyl polysiloxane 0.75 5 Dimethyl polysiloxane 0.25 
(KF96, manufactured by Shin-Etsu Silicone Co., Ltd. (KF96, manufactured by Shin-Etsu Silicone Co., Ltd. 
Whose viscosity Was 300 cSt) Whose viscosity Was 100 cSt) 
Vinyl modi?ed polysiloxane 0.75 Vinyl modi?ed polysiloxane 0.25 
(FM2231, manufactured by Chisso Co., Ltd. (FP2241, manufactured by Chisso Co., Ltd. 
Whose viscosity Was 1,000 cSt) Whose viscosity Was 10,000 cSt) 
4-diethylaminobenzaldehyde-1-benzyl-1- 7 10 4-diethylaminobenzaldehyde-1-benzyl-1- 7 
phenylhydraZone phenylhydraZone 
Polycarbonate resin 10 Polycarbonate resin 10 
(Iupilon Z-200, manufactured by Mitsubishi Gas (Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) Chemical Co., Ltd.) 
Methylene chloride 75 Methylene chloride 75 

15 

Example 26 Example 29 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a photoconductor of the 20 The procedure for preparation of the photoconductor in 
present invention except that the formulation of the charge Example 21 Was repeated to obtain a photoconductor of the 
transporting layer coating liquid Was as folloWs: present invention except that the polycarbonate resin in the 

charge transporting layer coating liquid Was replaced With 
10 parts of a polycarbonate resin Panlite K-1300, Which Was 

_ _ _ _ _ 25 manufactured by Teijin Chemicals Ltd. 
Formulation of charge transporting layer coating liquid 

Dimethyl polysiloxane 0.25 
(KF96, manufactured by Shin-Etsu Silicone Co., Ltd. Example 30 
Whose viscosity Was 50 cSt) 

Vmyl modl?ed polyslloxane . 0'25 30 The procedure for preparation of the photoconductor in 
(FM2231, manufactured by Chisso Co., Ltd. _ 
Whose Viscosity Was 1,000 est) Example 21 Was repeated to obtain a photoconductor of the 
4-diethylaminobenzaldehyde-1-benzyl-1- 7 present invention except that the formulation of the charge 
phenylhydmzone _ generating layer coating liquid Was as folloWs: 
Polycarbonate resin 10 
(Iupilon Z-200, manufactured by Mitsubishi Gas 35 
Chemical Co., Ltd.) 
Methylene chloride 75 

Formulation of charge generating layer coating liquid 

Y-type titanyl phthalocyanine 5 
Exam 1e 27 Polyvinyl butyral resin 5 

p 40 (S-lec BM-S, manufactured by Sekisui Chemical 
. _ Co., Ltd. 

The procedure for preparation of the photoconductor in Tetrahydgofuran 300 
Example 1 Was repeated to obtain a photoconductor of the 
present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: 45 

Comparative Example 8 

Formulation of charge transporting layer coating liquid The procedure for preparanon the photocoflductor 1n 
Example 21 Was repeated to obtain a comparative photo 

Dlmethyl Polyslloxane _ _ _ 0'25 50 conductor except that the formulation of the charge trans 
(KF96, manufactured by Shin-Etsu Silicone Co., Ltd. . . . . _ 
Whose Viscosity Was 50 est) porting layer coating liquid Was as folloWs. 
Vinyl modi?ed polysiloxane 0.25 
(FM2242, manufactured by Chisso Co., Ltd. 
Whose viscosity Was 20,000 cSt) 
4'dlethylammobenzaldehyde'l'benzyl'l' 7 55 Formulation of charge transporting layer coating liquid 
phenylhydraZone 
Polycarbonate resin 10 Vinyl modi?ed polysiloxane 0.5 
(IuP?On Z200, manufactured by Mitsubishi Gas (MF2231, manufactured by Chisso Co., Ltd. 
Chemical CO» L_td-) Whose viscosity Was 1,000 cSt) 
Methylene Chlonde 75 4-diethylaminobenzaldehyde-1-benzyl-1- 7 

phenylhydraZone 
6O Polycarbonate resin 10 

(Iupilon Z-200, manufactured by Mitsubishi Gas 
Example 28 Chemical Co., Ltd.) 

Methylene chloride 75 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a photoconductor of the 65 
present invention except that the formulation of the charge Each photoconductor Was evaluated in the same Way as 
transporting layer coating liquid Was as folloWs: mentioned above. The results are shoWn in Table 3. 
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TABLE 3 -continued 

Occurrence of Formulation of charge transporting layer coating liquid 
Values after undesired _ _ 

Initial values continuous test image in re- 5 4-dlethylamlnobenlaldehyde-l-benlyl-l- 7 
phenylhydraZone 

Vo/Vm El/z VR Vo/Vm El/z VR corded images Polycarbonate resin 10 
(Iupilon Z-200, manufactured by Mitsubishi Gas 

Example 21 0.729 1.18 21 0.687 1.32 33 none Chemical Co., Ltd.) 
Example 22 0.724 1.11 18 0.662 1.19 29 ?ne line Methylene chloride 75 

(s,000~) 10 
Example 23 0.725 1.15 20 0.662 1.27 30 none 
Example 24 0.730 1.21 22 0.699 1.33 33 none 
Example 25 0.730 1.26 23 0.702 1.34 35 none 
Example 26 0.729 1.23 21 0.690 1.47 32 ?ne line Example 33 

(s,000~) 
Example 27 0739 1.17 22 0.695 1.29 31 none 15 
Example 28 0742 1.26 25 0.691 1.39 34 none . . 
Example 29 O 733 119 21 0677 129 32 none The procedure for preparation of the photoconductor in 
Example 30 0 716 099 28 0_671 mo 32 none Example 1 Was repeated to obtain a photoconductor of the 
Comparative 0 718 1-07 18 0-711 1-10 28 ?ne line (1~) present invention except that the formulation of the charge 
Example _ transporting layer coating liquid Was as follows: 
Comparative 0710 1.07 20 0.670 1.02 30 ?ne line 20 
Example 2 (4,000~) 
Comparative 0705 1.15 35 0.620 1.25 82 fouling Was 
Example 4 occurred 
Comparative 0 793 1.36 23 0.750 1.46 43 ?ne line Formulation of charge transporting layer coating liquid 
Example 8 (2,000~)* 

Methylphenyl polysiloxane 0.025 
Notes; 25 (KF50, manufactured by Shin-Etsu Silicone Co., Ltd. 
?ne line (2,000~)* Whose viscosity Was 500 cSt) 
This means that ?ne lines of the images Were not reproduced from the 2,000‘h Methacryl modi?ed polysiloXane 0025 
recorded image_ (X-22-164B, manufactured by Shin-Etsu Silicone Co., 

Ltd. Whose viscosity Was 54 cSt) 
4-diethylaminobenzaldehyde-1-benzyl-1- 7 

Example 31 30 Phenylhydrazone 
Polycarbonate resin 10 

The procedure for preparation of the photoconductor in (IuP?Cfn Z'2OO> manufactured by Mitsubishi Gas 
Example 1 Was repeated to obtain a photoconductor of the Chemlcal Co" Ltd‘) 

_ _ _ Methylene chloride 75 
present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: 35 

Example 34 
Formulation of charge transporting layer coating liquid 

Methylphenyl polysiloxane _ _ _ 0-25 40 The procedure for preparation of the photoconductor in 
(KFSO’ ‘@“Facmred by Shm'EtSu slhcone CO" Ltd‘ Example 1 Was repeated to obtain a photoconductor of the 
Whose viscosity Was 500 cSt) . . h h f 1 . f h h 
Methacryl modi?ed polysiloxane O25 present invention except t at t' e ormu ation o t e c arge 
(X-22-164B, manufactured by Shin-Etsu Silicone (30., transporting layer coating liquid Was as folloWs: 
Ltd. Whose viscosity Was 54 cSt) 
4-diethylaminobenzaldehyde-1-benzyl-1- 7 45 phenylhydraZone 
Polycarbonate resin 10 F 1 . f h . 1 . 1. .d 
(lup?on Z200, manufactured by Mitsubishi Gas ormu ation o c arge transporting ayer coating iqui 

chehmllcal C35 5 Methylphenyl polysiloxane 0.5 
Met y ene C on e 7 (KF50, manufactured by Shin-Etsu Silicone Co., Ltd. 

50 Whose viscosity Was 500 cSt) 
Methacryl modi?ed polysiloxane 0.5 
(X-22-164B, manufactured by Shin-Etsu Silicone Co., 

Example 32 Ltd. Whose viscosity Was 54 cSt) 
' ' 4-diethylaminobenzaldehyde-1-benzyl-1- 7 

The procedure for preparation of the photoconductor in phenylhydraZone 
Example 1 Was repeated to obtain a photoconductor of the 55 PolyFarbonate resin _ _ _ 10 

present invention except that the formulation of the charge g?grlrlfi’galzggolgilufactured by Mltsublshl Gas 
transporting layer coating liquid Was as folloWs: Methylene c?ioridé 75 

. . . . . 60 

Formulation of charge transporting layer coating liquid 
Example 35 

Methylphenyl polysiloxane 0.01 
(KF50, manufactured by Shin-Etsu Silicone Co., Ltd. 
Whose viscosity Was 500 cSt) - - 
Methacryl modi?ed polysiloxane 001 The procedure for preparation of the photoconductor in 
(X-22-164B, manufactured by Shin-Etsu Silicone Co., 
Ltd. Whose viscosity Was 54 cSt) 

65 Example 1 Was repeated to obtain a photoconductor of the 
present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: 



6,030,736 
35 

Formulation of charge transporting layer coating liquid 

36 

Formulation of charge transporting layer coating liquid 

Methylphenyl polysiloxane 0.75 5 Methylphenyl polysiloxane 0.25 
(KF50, manufactured by Shin-Etsu Silicone Co., Ltd. (KF50, manufactured by Shin-Etsu Silicone Co., Ltd. 
Whose viscosity Was 500 cSt) Whose viscosity Was 100 cSt) 
Methacryl modi?ed polysiloxane 0.75 Methacryl modi?ed polysiloxane 0.25 
(X-22-164B, manufactured by Shin-Etsu Silicone Co., (X-22-164C, manufactured by Shin-Etsu Silicone Co., 
Ltd. Whose viscosity Was 54 cSt) Ltd. Whose viscosity Was 94 cSt) 
4-diethylaminobenzaldehyde-1-benzyl-1- 7 10 4-diethylaminobenzaldehyde-1-benzyl-1- 7 
phenylhydraZone phenylhydraZone 
Polycarbonate resin 10 Polycarbonate resin 10 
(Iupilon Z-200, manufactured by Mitsubishi Gas (Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) Chemical Co., Ltd.) 
Methylene chloride 75 Methylene chloride 75 

15 

E 1 36 Example 39 
Xamp e The procedure for preparation of the photoconductor in 

The procedure for preparation of the photoconductor in Exampk? 31 W.“ repeated to Obtam a photoconducm 9f the 
. 20 Present invention except that the polycarbonate resin in the 

Example 1 Was repeated to obtain a photoconductor of the . . . . . 
. . . charge transporting layer coating liquid Was replaced With 

present invention except that the formulation of the charge 10 f 1 b - P 1- K 1300 h- h 
trans ortin la er coatin li uid Was as folloWs' partso apo year-9mm resl-n' an He _ ’W 1C Was 

p g y g q ' manufactured by TeiJin Chemicals Ltd. 

Example 40 
25 

Formulation of charge transporting layer coating liquid 

Methylphenyl polysiloxane 
(SH702, manufactured by DoW Corning-Toray Silicone 
Co., Ltd. Whose viscosity Was 45 cSt) 
Methacryl modi?ed polysiloxane 
(X-22-164B, manufactured by Shin-Etsu Silicone Co., 
Ltd. Whose viscosity Was 54 cSt) 
4-diethylaminobenzaldehyde-1-benzyl-1- 7 
phenylhydrazone 
Polycarbonate resin 
(Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) 
Methylene chloride 

10 

75 

Example 37 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a photoconductor of the 
present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: 

Formulation of charge transporting layer coating liquid 

Methylphenyl polysiloxane 0.25 
(SH702, manufactured by DoW Corning-Toray Silicone 
Co., Ltd. Whose viscosity Was 45 cSt) 
Methacryl modi?ed polysiloxane 
(FM0725, manufactured by Chisso Co., Ltd. 
Whose viscosity Was 200 cSt) 
4-diethylaminobenzaldehyde-1-benzyl-1- 7 
phenylhydraZone 
Polycarbonate resin 
(Iupilon Z-200, manufactured by Mitsubishi Gas 
Chemical Co., Ltd.) 
Methylene chloride 

0.25 

10 

75 

Example 38 

The procedure for preparation of the photoconductor in 
Example 1 Was repeated to obtain a photoconductor of the 
present invention except that the formulation of the charge 
transporting layer coating liquid Was as folloWs: 

30 

35 

40 

45 

50 

55 

60 

The procedure for preparation of the photoconductor in 
Example 31 Was repeated to obtain a photoconductor of the 
present invention except that the formulation of the charge 
generating layer coating liquid Was as folloWs: 

Formulation of charge generating layer coating liquid 

Y-type titanyl phthalocyanine 5 
Polyvinyl butyral resin 5 
(S-lec BM-S, manufactured by Sekisui Chemical 
Co., Ltd.) 
Tetrahydrofuran 300 

Each photoconductor Was evaluated in the same Way as 
mentioned above. The results are shoWn in Table 4. 

TABLE 4 

Occurrence of 
Values after undesired 

Initial values continuous test image in re 

Vo/Vm El/z VR Vo/Vm El/z VR corded images 

Example 31 0.737 1.28 22 0.698 1.31 33 none 
Example 32 0.721 1.14 19 0.669 1.15 30 ?ne line 

(7,000~) 
Example 33 0.729 1.20 19 0.669 1.23 31 none 
Example 34 0.740 1.31 23 0.701 1.33 34 none 
Example 35 0.743 1.33 24 0.701 1.36 34 none 
Example 36 0.740 1.35 22 0.698 1.29 35 ?ne line 

(s,000~) 
Example 37 0.735 1.27 20 0.688 1.25 33 none 
Example 38 0.758 1.37 25 0.715 1.39 37 none 
Example 39 0.740 1.29 22 0.685 1.31 34 none 
Example 40 0.720 1.02 29 0.664 1.06 34 none 
Comparative 0.718 1.07 18 0.711 1.10 28 ?ne line (1~) 
Example 1 
Comparative 0.710 1.07 20 0.670 1.02 30 ?ne line 
Example 2 (4,000~) 
Comparative 0.705 1.15 35 0.620 1.25 82 fouling Was 
Example 4 occurred 

Example 41 
The procedure for preparation of the photoconductor in 

Example 1 Was repeated to obtain a photoconductor of the 






















